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Abstract This study categorizes cases of integrated maintenance of road spaces and buildings by applying
the Japanese three-dimensional road system and developing pedestrian decks and free passages where
traffic node points, commercial, business, and administrative service functions accumulated. First of all,
it is a type of three-dimensional complex development of the underground and above-ground road
space as a part of road maintenance according to the building permit of the road space, and it is
gradually expanding to a form in which the private sector participates. In addition, there is a
development type that revitalizes the community in areas cut off by the railway site and strengthens the
pedestrian network using the upper buildings and passages of the railway site in combination. In
addition, there is a type that strengthens the function of the traffic node in the building through
integrated development methods of the road and the building. In addition, there are three-dimensional
utilization types, such as sidewalk space, block integration, and traffic node points. Recently, the need
to expand the application of the three-dimensional road system for various purposes, such as improving
a safe and comfortable pedestrian environment, shortening the transit time at the station plaza, and
strengthening barrier-free and traffic node functions, is expanding. Therefore, various tangible methods
to which the three-dimensional road system is applied can be effective methods and options to solve

various problems in urban areas in relation to the high land use in domestic urban areas.
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Table 1. Examples of buildings that can be installed
by the road occupancy system(Article 7 of
the Enforcement Decree of the Road Act of

Japan)[11]
Type of ) - . . 115
Location| District designation Building use
road
Tunnel Top -Office, Store,
Storage, Housing
None -Carkfmd 1Bicycle
Overpass | Bottom parking lot
-Plaza, Park,
Playground, etc.
National Top -Height district -Office, Store,
expressway -Efficient utilization | Storage, Housing
district -Car parking lot
Motorway | Top |-Special urban -Plaza, Park,
regeration district Playground, etc.
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Table 2. Classification of development cases and types

Collection of development cases

\
Utilization of data from the Ministry of Land, Infrastructure |
and Transport of Japan 1
Utilization of data from Japan Road New Industry i
Development Organization !
Collection of development cases applying Japan's three- |
dimensional road system |

Selection and categorization of analysis targets

\
Differences in region, development purpose, completion |
date, development method, etc. of development cases 1
Typification based on development method |

/

, Development method-oriented typification and characterization |

\
1
Utilization of upper and lower space of road space |
Combined use of buildings and passages in the upper part of |
the railway site i
Horizontal composite utilization of roads and buildings [
Three-dimensional use as a sidewalk space under the |
building 1
Block integration using road space between buildings i
Three-dimensional utilization of intermediary space |
between open space and building i

1

Applicability to Korea and deduction of implications

2. Classification and characterization analysis
process-Collection and selection of analysis
targets, typification of development methods
and deduction of characteristics

Fig.

No. Development Case Site Year dec\i?;girzztrifl:ygis
1 |Dyupurenisiyamato Wako-shi, Saitama 1994 Road space

2 |Rinku Town Izumisano-shi, Osaka 1994 Road space

3 |Cycling Route No.2 Minato-ku, Tokyo 2014 Road space

4 |OCAT Naniwa-ku, Osaka 1996 Road space

5 |Gate Tower Building and Hanshin Expressway Fukushima-ku, Osaka 1992 Road space

6 |North-south passage on the west side of Nakano Station Nakano-ku, Tokyo 2020-26 Free passage

7 |Takayama Station East-West Free Passage Takayama-shi, Gifu 2016 Free passage

8 |Odakyu-Sagamihara Station Sagamihara-shi, Kanagawa 2008 Free passage

9 |Sapporo Station main street basement walk space Chuo-ku, Sapporo-shi 2011 Free passage
10 |Nishi-Kanazawa Station freedom passage Kanazawa-shi, Ishikawa 2015 Free passage
11 |Hachioji Station north exit basement parking area Hachioji-shi, Tokyo 1999 Parking space
12 [Nagatakitamachi parking lot Nagata-ku, Kobe-shi 1993 Parking space
13 |Izumiotsu PA Izumiotsu-shi, Osaka 1996 Parking space
14 |Shinjuku South Transportation Terminal Shibuya-ku, Tokyo 2016 Parking space
15 |Kurokawa lamp Kita-ku, Nagoya-shi 1997 Under the overpass
16 |Kokura stop Kokurakita-ku, itakyushu-shi 1998 Monorail

17 [Motomachi shopping street Yokohama-shi, Kanagawa 2000 Sidewalk space
18 |Osaka Umeda Twin Towers Kita-ku, Osaka 2022 Block merge
19 [Suzurandai Station traffic open space Kobe-shi, Hyogo 2018 Traffic junction
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Table 3. Type and characteristic analysis (1)
Struct C tural
Division Year Photo Road type r;;sre E:i[il;zfa;ra Characteristic
Eg% * Road body- Underground seperation structure
o Expressway |Separation| |57 |* The most common and representative type of
Dyupurenisiyamato | 1994 i / Driveway | structure Bl development to which Japan's three-dimensional road
system is applied
8.8
Rinku Town 1994 |9 Expressway | Integral Hﬁ]‘]ﬁt = A high-priced, one-piece structure in which the
riveway | structure pillars of the building support the roa
/ Dri ill f the build h d
* Road maintenance in the basement of a building and
Expressway | Separation Private participation in road space development
Cycling Route No.2|2014 || / Dpriveway stlfructure projects
Y * Establishment of private rights of partitioned surface
right
OCAT 1996 Expressway | Integral = Integrated maintenance of roads and buildings
s / Driveway | structure » Connection with bus terminal
Gate Tower Building FExpressway |Separation % djd %‘ * Three-dimensional utilization of the upper and lower
and Hanshin 1992 / griveway stlljructure E=Y=Vm| space of the road
Expressway Y LIOIOI0) = Integrated maintenance of roads and buildings
Source Photo : Japan Ministry of Land, Infrastructure and Transport public data on the three-dimensional road
system([9,12] / Diagram : Edit by author
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Table 4. Type and characteristic analysis (2)
truct tural
Division Year | Photo Road type Structure Cor}cep ura Characteristic
type diagram
North-south Exclusi
orthrsou 2020 | Xeusive Integrated maintenance of pedestrian-only roads,
passage on the west pedestrian | Integral A o . R .
X X -202 stations, and buildings using the three- dimensional
side of Nakano road / Free | structure
. 6 road system
Station passage
Exclusi
Takayama Station xe u51've . . X o
pedestrian | Integral Installation of pedestrian-only roads to revitalize
East-West Free 2016 L
road / Free | structure users and local communities
Passage
passage
Exclusive
Odakyu-Sagamihara 2008 pedestrian | Integral Installation of deck for pedestrians through
Station road / Free | structure three-dimensional zone setting of the road
passage
S Stati Exclusi
apporo station xcwsive Installation of an underground passage through
main street pedestrian Integral i X . .
2011 three-dimensional utilization of the sidewalk space on
basement walk road / Free | structure
the ground and the space under the road
space passage
L Exclusive
Nishi-Kanazawa . . . s
. pedestrian | Integral Installation of free passages to improve accessibility
Station freedom | 2015 . R
road / Free | structure in areas cut off by railroad
passage
passage
Source Photo : Japan Ministry of Land, Infrastructure and Transport public data on the three-dimensional road

system([9,12] / Diagram : Edit by author

Table 5. Type and characteristic analysis (3)

Structure

Conceptural

Division Year | Photo Road type type diagram Characteristic
L . Installation of public parking lot using the
noHtE}tlc}:O'Jtl s;z;:;m 1999 1 Parkine lot Integral underground space of the road
T arljiln area ring structure Application of the three-dimensional road system to
P 8 secure access roads
Three-dimensional zoning of car access ramps and
Nagata kitamachi . Integral parking lots
parking lot 1993 3 Parking lot structure Installation of public parking lot using the
underground space of the building
i Service area Intearal A case in which buildings on both sides of a road
Izumiotsu PA 1996 / Parking struc%;re were reorganized into a road-integrated parking area
area according to a three-dimensional zoning decision
SThlarll_Jll;kg tict)'uotr}: 2016 Parking lot Separation Installation of a station bus terminal as a traffic node
ransp r ! rxing structure using the three-dimensional road system
Terminal
Photo : Japan Ministry of Land, Infrastructure and Transport public data on the three-dimensional road
Source . C o
system([9,12] / Diagram : Edit by author
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Table 6. Type and characteristic analysis (4)

t t t
Division Year | Photo Road type Structure COH,CED ura Characteristic
type | diagram
| Occupation LD.8.8
Kurokawa lamp | 1997 | of the lower |Separation | Inétallation of public facilitie's and ancillary facilities
& Wy part of the | structure using the space under the highway ramp
overpass
Kokura stop 1998 Monorail Integral Int'egx."ated m'amtenance of monf)rall stops and station
E structure buildings using a three-dimensional road system
) i i 1l [* Three-dimensional utilization of sidewalk space
Motomachi Sidewalk  |Separation . X i
X 2000 considering pedestrian convenience and landscape
shopping street space structure ﬁﬁ% .
continuity
Osaka Umeda Twin 2022 |1 Block Merge Separation NN Block mte.gratlon utilizing the road sky of buildings
Towers \ structure & on both sides of the road
Traffic node LI
Suzurandai Station 2018 (Station Separation } H:H = Utilization of space as a traffic node between the
traffic open space square) structure FE station and the square
sqme ﬁh\
Photo : Japan Ministry of Land, Infrastructure and Transport public data on the three-dimensional road
Source . S
system([9,12] / Diagram : Edit by author
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Table 7. Comprehensive analysis

Type
No.

Type analysis
diagram

Three-dimensional
use

Characteristic

Py

‘Three-Dimensional Area of the Road

Utilization of upper and

lower space of road
space

It is a type of development that utilizes the upper and lower
spaces of the road space by applying the Japanese
three-dimensional road system, and is the most applicable
development type in Korea.

Combined use of

= [t takes a three-dimensional complex development method at

2 buildings and passages the railway site, and plays a role in revitalizing the
in the upper part of the community in the disconnected area through the internal free
railway site passage.
Horizontal composite [* Through the three-dimensional utilization of the building, the
3 utilization of roads and function of road traffic within the building is given and the
buildings function of the traffic node is strengthened.
. . = Although there is no case of application of the existing
Three-dimensional use i K T
. three-dimensional road system, the need for application of
4 as a sidewalk space - . .
s the system is increasing to improve a safe and pleasant
under the building X .
pedestrian environment.
*» There is no «case of application of the existing
Block integration using three-dimensional road system, but as the need for
5 road space between three-dimensional utilization of horizontal blocks and road
buildings space increases, the need for application and development of
Three-Dimensional Atea of the Road the system is increasing.
. . Although there is no case of applying the existin
Three-dimensional & . PPLINS ) 8
wrilization of three-dimensional road system, the need for applying the
. X system to improve the convenience and accessibility of users
6 intermediary space o . . . .
as a traffic node is increasing due to the three-dimensional
between open space and . . . s
1 use of the intermediate space between the station building
building
and the plaza.
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